Background
Mitral annular (MA) kinetics during the cardiac cycle influences both systolic and diastolic function of the LV. Here we describe a novel cMRI approach to evaluate mitral annular kinetics and its relationship in mitral regurgitation post surgical repair.
Methods
Population: Patients with degenerative mitral regurgitation (n = 35) with normal LV EF pre and 12 months post mitral valve repair. Normal volunteers (n = 51). Image Acquisition: All participants underwent MRI on a 1.5T scanner (GE Healthcare) optimized for cardiac application. An ECG-gated, breath-hold steady state free precision technique was used to obtain 2 chamber and 4 chamber views with 20 phase imaged in each cardiac cycle. Image Analysis: At end diastole (ED) and end systole (ES), anterior and inferior MA landmarks were manually marked on 2 chamber views. Septal, lateral and apex MA landmarks were marked on 4 chamber views. All landmarks were then automatically propagated to the remaining phases using custom software [1] and manually verified. In each phase, the MA was approximated by a flat plane fit to the 4 landmarks. The MA centroid and plane normal was 1 AU MRI Research Center, Auburn University, Auburn, Alabama, USA Full list of author information is available at the end of the article 
Results
Centroid displacement and plane normal angle curves are shown in Figure 1 and parameters of these curves are shown in Table 1 .
Conclusions
MR mitral annulus transverse diameter and septolateral diameter were significantly dilated in both ED and ES at baseline vs. controls, but were returned to normal level after surgery. However, we found that mitral annular mechanics in MR patients were impaired at 1 year postsurgery, demonstrated by the significant decrease in peak mitral annulus anterior, inferior, lateral and septal displacements as well as the peak early diastolic mitral annulus velocities normalized to the LVED length vs. controls.
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